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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0CO0H: THCcTUTYT sAnepHuX Aociakens HAH Ykpainu
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TemaTHYHHX PYyOPHK: 29.15.15

Tema gucepranii:
1. TlopsitiHu# 6era-posmnag saep 116Cd Ta 150Nd
2. Double beta decay of 116Cd and 150Nd nuclei

Pedepar:

1. ¥V nuceprauii npencTaBiaeHO pe3ybTaTH pO3pOOKH HU3bKO(OHOBOI CLIMHTUIIALIHOI YCTAHOBKY 117151
HU3bKO(POHOBUX €KCIIEPMMEHTIB Ta [OCIiI>)KEHHs palioaKTHBHOI 3a0pyJHEHOCTi CLIMHTUJIATOPIB Ta 3pasKiB
MarepiaiB. BUMipsiHO crieKTpu (pOHY 3i CUMHTWISALINHUM AeTekTopoM CAWO4 y pisHKUX KOHQIrypanisix nacuBHOro
Ta aKTUBHOTO 3aXUCTY. PiBeHb (POHY 3HIDKEHO Ha MOPSIOK y 0671acTi eHeprii >3 MeB Ta Ha 3 nopsiaku B iHTepBasi
eHepriit 0.5 - 2.5 MeB. O1jiHeHO YyTJIMBICTh YCTAaHOBKY 10 Pali0aKTUBHUX 3a0pyIHEHb CLIMHTUIISITOPIB Ta 3pa3KiB
marepiasnis. [ToagiliHuit 6eta-posnap sapa 150Nd Ha nepmnit 0+ 36ympkeHuii piBenb 150Sm 3 eneprieto 740.5 keB
OyJI0 IOCIIIPKEHO 3a JOIIOMOTOIO [MIMO0KO OUMIIEHOTO 3pa3Ka OKCULy HeoguMy Macolo 2381 r y Hu3bKO(pOHOBIN
YCTaHOBL 3 4-Ma JeTeKTOpaMU 3 BUCOKOYMCTOTO repMaHilo poTsarom 16375 roguH BUMipioBaHb. Bysio BU3HaUY€HO
3a0pyJHEHICTb 3pa3ka panionykiigamu 40K, nouipHiMu ypaH-TopieBux psgis, 138La ta 176Lu. ¥V cniekrpi 36iris
CIIOCTEPEKEHO 0-KBAaHTU 3 eHeprismu 334.0 keB Ta 406.5 keB, odikyBaHi y mykaHomy posnagi. OTpumaHo nepiog,
HaniBposnany T_(1/2)=04.70_(-1.9)"(+4.1) (ctaT)+0.5(cucT)*x0l00™19 pokis. Bys0 npoaHanisoBaHO pafioaKTUBHY

3a0pyJHEHICTb CUMHTUJISLIMHUX KPUCTAJiB BoJbdpamary Kazmilo, 3d6arauyeHux isoronom 116Cd no 82%,



pagionykiigamu 40K, 137Cs, nodipHiMK ypaH-TOPi€BUX PSLIB, IO LO3BOJIWJIO OTPUMATU HAUTOYHIIIE 3HAYEHHS
nepiony HamiBpoamnany 116Cd BifHOCHO JBOHEUTPHUHHOIO MOBIMHOr0 6eTa-po3mnany Ha OCHOBHUMU CcTaH sanpa 116Sn:
T_(1/2)=(2.63+0.01(cTar)_(-0.12)"~(+0.11) (cucT))xol0n™19 pokis. locaigkeHo pafioakTUBHY 3a0pyAHEHICTDb
CUMHTWISILIMHNAX KPUCTaJiB BOJIb(paMaTy LIUHKY, OTPUMAHUX METOLOM Y0XpasibCbKOTO 3 HU3bKUM
TEMIIEPATYPHUM I'PAJi€HTOM Yy Pi3HMX YMOBaX. BHYTPILIHS aKTUBHICTb O-Pafi0aKTUBHUX i30TOIIIB JIEXXUTh Y MEXKaX
0.16 - 1.4 mBk /kr; akTuBHicTh 228 Th y Halikpamux 3pa3kax He nepesuuiye 0.17 MKBk /kr. Lle no3Bossie y
[I0JAJIbIIOMY 3aCTOCOBYBAaTH CLUMHTUJIALINHI KpycTany ZnW0O4 y pisHUX €KCIIEPMMEHTAX 3 IIOLIYKY PilKiCHUX
SII€PHUX IIPOLECIB.

2. The thesis describes R&D of the low background scintillation setup for small scale low counting experiments,
scintillators and materials screening. Background energy spectra of CdWO4 scintillation detector in conditions
without shield, and different passive copper, lead, and active shield (muon-veto counter, hardware rejection of
Cherenkov signals in the quartz light-guide of the CdWO4 detector) configurations were measured. The level of
background was reduced by one order of magnitude above the energy 3 MeV and by 3 orders of magnitude in the
energy interval 0.5 - 2.5 MeV. The sensitivity of the setup to radioactive contamination of scintillators and
different materials samples was estimated. Double beta decay of 150Nd to the first 0+ 740.5-keV excited level of
150Sm was investigated by using a deeply purified 2381-g neodymium oxide measured by four low-background
HPGe detectors for 16375 h. Radioactive contamination of the sample by 40K, nuclides of uranium and thorium
chains, 138La and 176Lu has been estimated. Gamma quanta with energies 334.0 keV and 406.5 keV, expected in
the decay, are observed in coincidence mode giving the half-life T_(1/2)=04.70_(-1.9)"(+4.1) (stat)+0.5(syst)x0l00™19 y.
Radioactive contamination of enriched in 116Cd to 82% 116CdWO4 crystal scintillators by uranium-thorium
daughters, 40K, and 137Cs has been analysed that allowed to obtain the most accurate value of the half-life of
116Cd relatively to the 2020 decay to the ground state of 116Sn as T_(1/2)=(2.63+0.01(stat)_(-0.12)"™(+0.11)
(syst))xol00™19 y. Radioactive contaminations of zinc tungstate crystal scintillators, produced by low-thermal-
gradient Czochralski technique in various conditions, have been investigated. The total alpha activity varies
between 0.16 and 1.4 mBq/kg, while the 228Th activity is limited on the level of < 0.17 uBq/kg in the best samples.
The results open possibility for application of ZnWO4 crystal scintillators in low counting experiments.
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